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DERIVATIVZS OF PERFLUODICARBONIC ACIDS
vy
1. L. Knunyants énd M. P. !résu.k;y.
In a revort imblhhed previouuli [-1__7 there is a description of odtain-

ing higher perfluodicarbenic acids ‘byf the oxidation of ¢, G-perfluodiolefince:

CFy = CF — (CF3), — CF = CFy 22"% H0OC — (CFy), — COOH Q)
w4812 : now4,8,12
In continuing the work in the synthesis and use of verfluodicarbonic acids

we ioropared somedbiﬁn;u&nal- dex;iAvétjiyiea' of pefﬂ‘\ioradiﬂic. verfluosebacic,
and pernuododeca-m.ethylene-dicarbonic acids obtained dy oxidation of per-
fluoroctadiene, verfluododecadiene, énd pe:rfluohexadecadiene, r_eapcct..inly.
There were preg;ared chioranhydrides, 'eateri, amides, nitrilo.*.na anidines

of the acids indicated by the fol lowi;n;_ procecure:
HOOC — (CFs), — CO0K 2O ¢,,0€0 — (CF4),, COOCsH; N2, H,NCO (CF), CONH,
E:‘E kb | e (2)
CICO (CF3), COCL HN = C— (CFs), — C == N 222 N % C— (CFz),—C=N

H, . NH; .
From the same verflicdicarbonic acids— verfluoradipic, verfluosedbacic, =nd

. i
perfluododeca-methylene~dicarbonic—through the reduction of their ethyl es-

¥
ters by sodium borohydride in diglyme in the vresence of anhydrous ammonium
chloride [2_7 there were .ynt'hesizéd the respective ¢, d, [, O-tetrahydro-

porﬂ.uoﬁioh:

Ca11,0C0 — (CFs), COOC:Hy "'::'""”' HOCH; — (CFy), CH;OH
: "AnM
n=4,8, 12 (&)

The method of reduction of the sodium borchyiride was taken by us for the
first time for the reduction of esters of perfluodicarbonic acids, and it

showed a number of advantages over rédnction by lithium-aluminum-hydride in
ether solutions [ 3J. :

Some bifunctional derivatives of perfluodicarbonic acids; for oxanj:lo.
amidines and a, a, w.w-totrahydro-u"rfluodioln. were used for obtaining

polymer compounds. !
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Experimental Purt
Qbtaining derivatives of verfluodicarbonic acide Esters, 0.05 of a

mole of verfluodicarbonic ucid are dissolved in 30 to 50 ml of abs ethanol,
there is added 1.5 ml of fluosulfonic acid, and the whole is heated in ‘a
boiling-water bath for 1.5 hours. 'l'he solution is poured into cold water,
‘and *he flaked 0il is taken intd ethe‘r. waghed with a solution of NAHCO.‘
and water, dried and digtillea. One gfet- diethyl esters: of perfluoradipic
acid, b. . 96—-976/7;ﬁm: 123:1.35a1' dﬁo 1.426, yield 90%: verfluosebacic
acid, b, p. 118-=120°/5 mm, nD 1 31&2& du 1.578, yield 95%: perfluododeca~
mefhylﬂne-dicarbonic acid, b. p. 1b2—1U3°/5 mm, n%o 1.3408, dﬁo 1.686, yield
70%. There were found %:.C 28.22: n l.14; ¥ 61.83; CygH 0,F,,. Computed
%: C 28,95; H1.34; F 61.12, ‘ ® )
chloranhydrides, 0.02 of a moiefof perfluodicarbenic acid ame mixea with
0.08 to 0.1 of a mole of SOClp, theré is added 0.01 of 2 moie of KOE and 2
to 3 drors of pyridine, and the whole is heated in a boiling-water bath for
several hours (until complete solutién of the acid). The excess of SUClp
is evaporated out and the product of the reaction is distilled. One gets
chloranhydrides; of oe*fluoradinic acid, b, v. 130—132°, nBo 1.3484, yield
?8’. perfluosedbacic acid, B. P. 115—-117"/#0 m, m. Pp. d9-—-30°. yield 78%:
pcrfluododeca—met?wlene—dic!rbonic acid. b. v. 161°/50 mm, m. ». 92-—95°,
yield 74%, There were found %: C 23.37; F 61.84; CNOZI'Z“CIZ.. Computed
%: C 23.10, F 62.72. _ b A

|
Amides. 0.05 of a mole ©f ethyl esters of perfluodicarbonic acid are

dissolved in 50 to 60 ml of abs. ester, and a current of dry Nﬁa is passed
through until saturation, One getcvmides of pe:fluodicarbonic acids with
a yield of 95—98%: amide of perfluoradipic acid, m. p. 235 to 238°, amide

of w rfluosedscic acid, n. P. 233--239%; umide of perflucdodeca-methylene-
k4 H
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v

dicardonic acid, i. V. 2bz—2uu0, Tﬁero vere found %3 C 24.01: B 0,72:

¥ 66.b1: ¥ 3.48; CyHOF, N, Computed %: C 24,413 B 0.59: K 4.07; F 6+, 28,
Bitriles, 0.02—0.05 of a mole ?f amide of perfluodicarbonic acid 1{

mixed with 0.1—of a mole of P05 and heated in Wood's bath at 100—7300°

with simultaneous evaporation of nitiilo bciﬂ: formed. In obtaining the

nitrile of perflnododoca—nethylene—d;carbonic acid the evaporation 1; dore

in a vacuum, The nitrilee obtained'are distilled onee more: nitriie of

perfluoradipvic acid, b. p. 63°, yield 77%; nitril of fluosedacid acid, b. p.

147—148°, n%P 1.3039, 4 = 1.673, yiéld 80%. There were found %: C 26.16;

T 67.63: ¥ 6.70; 010"161'2; Comyut;d $: C 26.,54; ¥ 67.25; N 6,19 nitril

of‘pertluododeca—nothylene-dicarbonig acid, b, ». 115—-120°/10 mm, m, P.

78 (from acetone). There were found f: C 26.,08; P 69.25 K h.?“; Cyy¥ouliy.
Amidines, 0.02~0.05 of a mole ;f verfluodicarbonic acid are placed

in a two-necked returtlwith a revcro; cooler for dry ice (COz); one adds

from a dropping funnel in 2-—3 ope;niion 3040 m) of liquid ammonium, maline

tains at room témperatnre for 2 hours, and then leaves for evaporation of

the ammonium. In the denosit one gois amidines of verfluodicarbonic acids -

with a yield of 96—99% in the form of white or yellowish vowders. On

crystallizes from acetone; one obtaine: amidine of perfluoradipic acid, m. p.

154° (literature dita L u_] 125°), i'I'here were found %: C 25.7%9; H 2,02;

T 52.67; R 19. 80; éiabrhn“. Compﬁted %: C 25.1¢; H 2.0; P 53.15: R 19.58;

amidine of perfluosedacic acid, m. p; 173=175° (with Diff.). There were

found %1 C 2.40; B 1.40; ¥ 62.12; ¥ 11.02; CyoHgPycMy,. Compated %: C 24,69

E 1.23; P 62.55; N 11,52. - Yor obta%ning amidine of verfluododecu-methylene-

dicarbvonic acid & mixture of nitrile‘and liquid ammonia is keot at room tem-

vsrature for 10 to 12 hours in a clo;ed steel test tudbe., After removing

the ammonia the anidine dodecamethylene-dicarbonate is washed with ucetone
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vhnd ether, m., p. 187—1900 (with Dif £.) There were found %: C 24,20;

} .
The obtaining of o, , [0, @-tetrahydro-verfluodiols In a three-neccked

retort with a stirrer, reverse cooler, and a dropving funnel one dissolves

¥ 66.47; ¥ B.16.

‘ 0.04 of a mole of Na.BH,‘ in 25 —30 of dry digiyme (dimethyl ether of disthylene
glycol); from the ldroppin; funnel on; adds a solution of 0.015 moles of
freshly sublimated Alc'lj in 25—30 1;1' of diglyme and afterwards a solution

of 0.02 moles of eihyl ether of verfluodicarbonic acid in diglyme at such. -

a rate that the reaction takes placo_with moderate cooling., After finish-
ing the addition of the ether one stirn for about 1 hour at room temperature,
then while heating in a water dath at 50——60° during the course of 30 to 40
min. After coolinz the reaction mixﬁre is gradually transferred to 100 to
200 ml of ice water, made acid by 1o:to 15 ml of concentrated hydrochloric
acid. The solution obtained goes tvfro or three time: through ether extraction,
The extract 1s washed several times ﬁth water, dried,znd distilled. After
evaporation of the ether and a snalliquantity of diglyme one get crystalline
or oil-like residue, which begins to crystallize with the addition of a u;all
amount of chloroform. Yor final purification of the diols Obtained they are
distilled in & vacuum or crystal 1ized from 08013 or CCl,. One gets a, o, (p, (B~
tetrahydrohsxandiol HOCE, (CF,),CE,OH , b, p. 118—1200/11 mm, m. p. 67—68°,
'yzeld 80%; phenylurethane, b. p. 1uo:’ (from CCly). There were found %: C
48.37: B 3.29; P 31.04; czoxlbrao“le Computed %: C 48,00; B 3.20: ¥ 30.40:
'@ @, (0, @-tetrahydroperflucdecandiol HOCE, (CF,)4CE,ON, b, p. 132°/4 mm; m. p.
135—136°, yield 908, There vere found %: C 25.85: B 1.10; F 68.8; CpyHoP 0,
Computed $: C 25.96: B 1.29, F 67.96, vhenylrethane, b. v. 140—141° (from
ccl,). ;!'herc were found %: C bl.abf B 2,LL: ¥ 43,35: ¥ 3.98:; CouBy Ty 6¥.0 -
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1
Computed $: C 41,14; B 2,28; P &3.42, W 407, 0, 0, , =-tetrahydroperfluo-tetra-
decandiol 30682(0!2)1203208. b. ». 1?3—-18‘#9. yield 87%. There were found $:
C 25.27; B 0.93: ¥ 68.68: Cy,Hg0,¥5,. Computed $: C 25.37; B 0.90; ¥ 68.88,
Phenylurethane, b. p. 1531540, Tﬁere were found %: C 37.6'*: B 1.8
b 4 50.01:'6253160“!§g!2. Computed ixyc 37.33: B 1.77: . F 50.66.
| Conclnu ; ions

1. From the above perfluocdicarbonic acids of the general formula HOOC —
(CF,),CO0H, where n‘;.- ;'. !;.:::tz _o'l;;el-i;x;a ;m; ;r;;lﬁé—t:' o} _teloueriution of
tetrafluorethyene b.y trifluodichloro-iiodethane there were synthesized bi-
functional dorivatives—-chloranhydri&ee. egters, amides, nitriles and amidines.

2. ﬁy reduction of euters‘of pe;'fluoradipic'. verfiuosedbacic, snd perfluo-
dodeca~-methylene-dicarbonic acids using sodium 'bo;hydride in the vresence of
anhydrous ammonium chloride. there wére obtained the correspondirg a,d,&,0-tetra-
hydroverflucdiols of the general formula NOCH,; — (crz)ncuzol. where n =

{
4, 8, 12, i

i
i
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